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LIST OF ABBREVIATIONS
a2AP њ2-antiplasmin 
ADL activities of daily living
ALL acute lymphoblastic leukemia
AT antithrombin
AVN avascular necrosis of bone
BMD  bone mineral density 
BM(A)DLS bone mineral (apparent)  
 density of the lumbar spine
BMDTB bone mineral density of the  
 total body
BMI body mass index
CI confi dence interval
CNS central nervous system
COLIA1 collagen type I alpha 1 gene
CRHR1 corticotrophin-releasing  
 hormone receptor 1 gene
CT computed tomography
DCOG Dutch Childhood 
 Oncology Group
DNA deoxyribonucleic acid
DXA dual energy X-ray   
 absorptiometry
EFS event-free survival
ELISA enzyme-linked   
 immunosorbent assays
ESR1 estrogen receptor alpha 1 gene
F1+2 prothrombin fragment 1 and 2 
GR glucorcoticoid recepter gene
HD-MTX high dose methotrexate
HPLC high-performance liquid  
 chromatography 
HR high risk
HWE Hardy Weinberg Equilibrium
IRR incidence-rate ratio
ISCD Society for Clinical   
 Densitometry
KOCR kinder oncologisch centrum  
 Rotterdam
LBM lean body mass
LPA apolipoprotein (a) gene
MLL mixed-lineage leukemia gene
movement-ABC Movement Assessment Battery  
 for Children
MRI magnetic resonance imaging
MTHFR  methylene-tetrahydrofolate  
 reductase 
MTRR methionine synthase  
 reductase 
MTX methotrexate
MWU Mann-Whitney U test
NCI National Cancer Institute 
NHR non-high risk
NRS non-randomized studies
ON osteonecrosis
OR odds ratio
PAI-1 plasminogen activator  
 inhibitor-1
PAP plasmin-њ2-antiplasmin 
PB peripheral blood
PCR polymerase chain reaction
PTH parathyroid hormone
RCT randomised clinical trial
ROI regions of interest
SD standard deviation
SDS standard deviation scores
SEM standard error of the mean
SKION stichting kinderoncologie  
 Nederland 
SNP single nucleotide   
 polymorphism
TAT thrombin antithrombin
VDR vitamine-D receptor
ISBN 978-90-9027726-4
OSTEO-COVER-UITVOUW-DEF.indd   1 15-07-13   16:16
OSTEO-THESIS-DEF.indd   180 15-07-13   16:14
OSTEOGENIC TOXICITY IN CHILDHOOD
ACUTE LYMPHOBLASTIC LEUKEMIA 
OSTEOGENE TOXICITEIT IN KINDEREN MET
ACUTE LYMFATISCHE LEUKEMIE
Mariël Lizet te Winkel
OSTEO-THESIS-DEF.indd   1 15-07-13   16:12
Osteogenic toxicity in childhood acute lymphoblastic leukemia
Copyright © 2013 Mariël Lizet te Winkel
ISBN: 978-90-9027726-4
Design and layout: Everybody Can Design, Rotterdam
Printing: Optima Grafische Communicatie, Rotterdam
No part of this thesis may be reproduced, stored in a retrieval system or transmitted in any form or by any means  
without permission from the author or, when appropriate, from the publishers of the publications.
The work described in this thesis was performed at the Department of Pediatric Oncology/ Hematology of the  
Erasmus MC - Sophia Children’s Hospital, Rotterdam, The Netherlands. This work was funded by the Pediatric Oncology 
Foundation Rotterdam (KOCR).
Printing of this thesis was financially supported by the Pediatric Oncology Foundation Rotterdam (KOCR), Stichting 
Kinderen Kankervrij (KiKa), the Erasmus University Rotterdam and GRIP op Zorg.
OSTEO-THESIS-DEF.indd   2 15-07-13   16:12
